Chemical and enzymatic approaches to the synthesis of optically pure ethyl (R)-4-cyano-3-hydroxybutanoate.
Ethyl (R)-4-cyano-3-hydroxybutanoate (HN) is an important chiral synthon for side chain of the cholesterol-lowering drug atorvastatin (Lipitor), which is the hydroxymethylglutaryl CoA reductase inhibitor. HN is also used as a synthon in the production of L-carnitine and (R)-4-amino-3-hydroxybutanoic acid. It is necessary to have a clear understanding of the synthesis process of HN for its extensive use. This review gives an overview of different synthetic strategies of optically active HN, including chemical and enzymatic approaches. The emphasis is focused mainly on the synthetic routes using biocatalysts, such as halohydrin dehalogenase, nitrilase, carbonyl reductase, and lipase.